In this work we present the generation of speckle patterns produced by the scattering of an optical vortex by different rough surfaces. The observation and recording of digital speckle patterns is performed in the normal direction of surfaces by means of a compact setup which able us to explore four different planes: the Diffraction plane, Image plane, Focal plane, and exact Fourier Transform plane. We present a succinct description of the analysis of the digital speckle pattern by means of the Hurst exponent calculation, an interesting tool used to study surface roughness. We show a proof of principle that the Hurst exponent of digital speckle pattern is more sensitive by respect the surface roughness when the speckle pattern is produced by an optical vortex and observed at the Focal plane. In summary, we believe that our results are a proof of principle that the digital speckle patterns produced by an optical vortex can improve the sensitivity of the method of roughness measurement by image processing by Hurst analysis compared with the results for speckle patterns produced by a Gaussian laser beam. The Hurst exponent of speckle patterns produced with different topological charge l did not present significantly variation.For the focal plane speckles the illuminated area does not vary and the variation os speckle size can compensate different illuminated area observed in the speckle patterns for different l observed at diffraction plane. The main ingredient for improve the sensitivity of the Hurst exponent method is the presence of phase singularity. This result opens interesting fields of investigation because speckle patterns are widely used in several metrology process.
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